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AB Scraps from a ***carpel*** comprising synthetic fibers with a 
thermoplastic resin backing are pulverized and kneaded with a 
thermoplastic resin compatible with a resin for backing at a temp, 
between m.p. of resins and the fiber to give a backing material. 
Thus, scraps from an ***automobile*** ***carpet*** contg. a 
polyester and a polyamide fiber with a low-d. polyethylene backing 
was pulverized and kneaded with 65% ethylene-vinyl acetate copolymer 
at 170.degree. to give a backing material contg. uniformly dispersed 
fibers. 

ST polyester fiber *"*carpet*"* ***recycling*** ; polyamide 

fiber ***carpet*** ***recycling*** ; polyethylene 

"*carpet*** backing **Vecycling*** ; vinyl acetate copolymer 

***carpet"* ***recycling*** ; ethylene copolymer 

***carpet*** scrap ***recycling*** : nylon fiber ***carpet*** 

•^•recycling*** 
IT Polyamide fibers, uses and miscellaneous 

Polyester fibers, uses and miscellaneous 

RL: USES (Uses) 
( ***carpet*** scraps contg., with polyethylene backings, 

***recyding*** of. for backing materials) 
IT ***Carpets*" 

(scraps, contg. nylon and polyester fibers with polyethylene 

backings, •••recycling*** of. for backing materials) 
IT 9002-88-4 

RL: USES (Uses) 

( •••carpet*** scraps with backing of. •••recycling*** of. 

for backina materials^ 
IT 24937-78-ti 
RL: USES (Uses) 

( •••carpet*** scraps with polyethylene backings mixed with, 

in manuf. of ***recycled*** backing matenais) 
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Mfr of a backing resin for a carpet utilises a material left from 

^^k^^"^ comprising a carpet material (made from thermoplastic 
h^?^^ in t ^""^^ backing material (made from thermoplastic material 

in''^'' ^""^ smaller compatibility than those of the carpet 

material). The remaining material is crushed and mixed with a 
thermoplastic synthetic resin having compatibility and adhesive 
th!^^^^^ TJ:^^ backing material. The mixt. is melted at a temp, below 
the m pt. of the carpet material and above the m.pt. of the backing 
material and added resin. xjci<;,jting 

^y^^r^H USE/ADVANTAGE - A backing resin can be prepd. from the material 
which remained from cutting a carpet, it is useful for lowering the cost 
of a carpet. (4pp Dwg,No.0/5) 
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SPECIFICATION 



1. Tide of the Lnvenrion 

Method for the preparation of carpet bacJang resm 

2. Patent Claims 

(1) A method for the preparation of carpet baclcing resin, characterized by using the 
following process. First, waste carpet matenais, such as unused edge pieces, etc., are ground 
to small chips. The carpet materials are made from thermoplastic synthetic fibers and lined 
with a bacidng material formed by a thermoplastic synthetic resm. which has a low melting 
point and a low miscibility with the matrix resm of die carpet. Then, a thermoplastic synthetic 
resm. which has a high miscibility with the backing material mentioned above and high 
adhesion to the backing resin mentioned above, is added and mixed with the small chips. 
Finally, the resulting mucmre is heated and melted at a temperature below the melting point of 
the carpet matrix resin but above the melting points of the resin added and the backing 
material. 

(2) The method for the preparation of carpet backing resm described m Claim (1). in which 
the matrix resm of the carpet materials mentioned above is nylon or polyester and the resm 
added is low-density polyethylene, ethylene /Vinyl acetate copolymer, ethylene/ methacry lie acid 
copolymer, or their derivanves prepared through graft polymerization. 

3. Detailed Explanation of the Invention 
Industrial field of utilization 

This invention is related to a method for the preparation of carpet backing resm using 
waste carpet materials, such as unused edge pieces, etc.. 



Prior an 

Usually, the carpet used m automobiles consists of spun yam loops of a thermoplastic 
synthetic fiber, such as nylon fiber, etc., formed on a base fabric made from spun yam of a 
thermoplastic synthetic fiber, such as polyester fiber, etc. In iddition. automobile carpet must 
be Imed with a backing material made from a [hermoplasnc ivnthetic resm. such as low- 
density polyethylene, etc., to improve the sound insulation effect igamst noise, such as engine 



noise, vibration noise, etc., generated when the automobile is running. Therefore, as 
compared to the carpet used in a house, the carpet used in automobiles is more expensive. 



However, m the process of manufacrunng automobiles, the carpet must be cut mto 
certain sizes and shapes to fit into the areas in automobiles. As a result, the process generates 
a lot of unused edge pieces and these edge pieces are currently treated as industnai waste. 
From the point of view of utilizing raw materials, this is not cost-effective. 

Recently, it has been attempted to melt and reuse the edge pieces, etc. However, since 
the thermoplastic synthetic resin used as the backmg material described above has a melting 
point and no miscibility with the matrix resin used m the thermoplastic synthetic fiber of the 
carpet, the two resin materials must be separated and melted separatelv m order to recycle and 
reuse the edse pieces, etc. This will sigmncantly increase che cost. 

Purpose of the invention 

The purpose of this mvention is to solve die problem mentioned above and to provide u 
cost-effective method for the preparation of carpet backing resm. which utilizes waste carpet 
matenals, such as unused edge pieces, etc., and is able to provide products with excellent 
strength, dimensional stability, shape retention, sound insulation effect, wearability, etc. 

Consiimtion of the invention 

This mvention concerns a method for the preparation of carpet bacldng resm, 
characterized by using the following process. First, waste carpet matenals. such as unused 
edge pieces, etc., are ground to small chips. The carpet pieces are made from a thermoplastic 
synthetic fiber and are lined with a backing material formed from a thermoplastic synthetic 
resm, which has a low melting point and low miscibiiity with the matrix resm of the carpet. 
Then, a thermoplastic synthetic resin, which has a high miscibility with the backing material 
menuoned above and high adhesion to the baclang resm memioned above, is added and mixed 
with the small chips. Finally, the resulting mixmre is heated and melted at a temperamre 
below the meitmg point of the carpet matrix resm but above :he melting points of the added 
resin and the backing material. 



Pracrical Examples 

In the following, this mventioa is explained in detail with practical examples shown in 
the figures attached. 

In Figure I, 1 is a piece of carpet suitable for use in automobiles. Carpet 1 is made 
from carpet material 2 with a thickness of 500 - 800 g/cm", which is formed by spun yam 
loops 2b made of thermoplastic synthetic fibers, such as nylon fiber, etc.. on base fabric 2a 
formed by spun yams made of thermoplastic synthetic fibers, such as polyester fiber, etc. 
Carpet material 2 is lined with backing matenai 3 with a thickness of 300 - 800 g/cm\ made of 
a thermoplastic synthetic resin, such as low^ensity polyethylene, etc. 

As shown in Figure 2, 4 are rem.aimng edge pieces after carpet 1 with a cenam size and 
shape has been cut to fit mto a cenam area withm automobiles. Then, unused edge piece 4 is 
further ground to small chips 5, 5, shown m Figure 3 using a common grinder (not shown m 
the figures). Small chips 5, 5, ... usually have an edge length of about 3 mm. although the 
size is not stnctiy limited. As a result, the length of the fiber m carpet material 2 will be in the 
ranse of 0. 1 - 10 mm (a distribution range when the edge length of rhe small chips is about 3 
mmj. Due to the distribution, some fibers may have a length outside the range of 0. i - 10 
mm. If the fiber length is shorter than 0.1 mm, the fiber loses its shape as a fiber, but usmg 
the shon fibers will not decrease die composite effect described below. On the other hand, 
however, usmg fibers with a length longer than 10 mm may affect the strength of the 
composite matenai and the long fibers should be removed. 

In the method of diis invention. 1 - 4 pans of a new resin having a high miscibilicy with 
backing matenai 3 descnbed above are added and nnxed with the small chips 5. 5, .. obtained 
above usmg a blender (not shown m the figures). The new resm can be one or more resin 
matenals selected firom low-density polyethylene, ethylene/ vinyl acetate copolymer, 
ethylene/methacrylic acid copolymer, and their derivatives, prepared through graft 
polvmerizanon. Then, the mixmre is melted and extruded from extruder 6. 

When small chips 5 descnbed above have a size under 3 mm. the fibers m carpet 
material 2 may separate from backing matenai 3 to forni a conon-like <ubsrance with a low 
bulk density In this case, the small chips should be premixed with me resm added ihrouan ,i 
heat-mLxmg process using a Henschel mixer mat shown in the figures), Arter the resin used m 



backing matenal 3 is sufficiently melt-mixed, granuiarion is carried out on a cooler mixer. 
When the resin added during the granulation is low-density polyethylene (UDPE), the ratio of 
the small chips to LDPE should be 8 to 2. 



The granulation process may also be omined. Thus, small chips 5 and the resin added 
(f ; are melt-kneaded together and simultaneously extruded mto a sheet through a die on extruder 
6. While still adhesive, the sheet is placed on the back of carpet matenai 2 which has been 
pressed out through restoring reel 7, drawmg roller 8. and a pair of guiding rollers 9 and 9 
shown in Figure 4. Then the sheet is pressed (backing) onto carpet material 2 through a pair 
of pressmg rollers 10 and 10. In the process, the mLxrure mentioned above is melted and 
(^ioj extruded trom the extruder at a temperamre below the meitmg point of the carpet material used 
in small chips 5. but above the melting point of [he backing material of the small chips and the 
melting point of the resm added. As shown m Figure 5, since the fiber pan of the carpet 
matenai is not melted, fiber 11 will remam intact m ihe melted resm. -As the backmg resin for 
carpet, the intact tlber is able to provide excellent strength, dimensional stability, etc. 

^ y^j Xext. based on the practical example describee above, this invention is explained m 

more detail widi another practical example. 

Carpet 1 was made from carpet material 2 wuh a thicicness of 630 g/m\ lined with 
backmg matenai 3 with a thickness of 600 g/m". Carpet matenai 2 was formed by spun yam 
loops 2b made of nylon fibers on base fabric 2a made from spun yams of polyester fibers. 

(2o) Backmg matenai 3 was made of a low-density polyethylene resin. According to the area in 
automobiles, carpet 1 was cut into a certam size and shape, generating edge pieces 4. Edge 
pieces 4 were further ground into small chips 5, 5, of about 3 mm in diameter using a 

hammer-type plastic grinder (not shown in the figure). Next, small chips 5, 5 35 weight 

umts. were added to 65 weight units of ethylene/vmyi acetate copolymer. The resulting 

/ 2rj mixmre was mixed in a Henschei mixer (not shown m [he figures) and heated to ITO'^C. After 
the resm m backing matenai 3 was melted and mixed, the resin mixmre was granulated using i 
cooler mixer ^o give resm granules. Finally, the granulated resm matenai was extruded from 
extnider 6 to form a sheet, which was pressed (backing) onto carpet material 2 under cenam 
conditions wuh the method described above. Fspeciallv. the temperamre used in the melt- 

(^0 } extmdm2 process was below the melting point of the :arpet matenai but above the meitmg 
point or ihe baclcmg matenai and the melting oomt :he resm added. 



The bacidng resin ihus obtained contained unifonnly the ground spun yams ot" synthetic 

fibers. 



Significance of the invention 

The method of this invention is characterized by using the following process. First, 

(^f^ waste carpet matenais, such as unused edge piece, etc. , are ground to small chips. The carpet 
materials are made from thermoplastic synthetic fibers and lined with a backing material 
formed by a thermoplastic synthetic resin, which has a low meltmg point and a low miscibiiity 
with the matrix resin of the carpet. Then, a thermoplastic synthetic resin, which has a high 
miscibiiity with the backing material mentioned above and high adhesion to the backing resin 
( lo) mentioned above, is added and mixed with the small chips. Finally, the resulting mixture is 

heated and melted at a temperamre below the meltmg pomt of the carpet matrix resin but above 
the melting point of the resin added and [he melting point of [he backing material. Since the 
fibers remain mtact in the melted resm, a composite effect with the tlbers like in so-called FRP 
(fiber- re info reed plastics) can be obtained. As a result, a backing resin with excellent strength. 

(^/fj dimensional stabiliry, shape retention, sound insulation effect, etc.. can be prepared at a low 
cost by utilizmg waste carpet matenais. 

Therefore, according to this invention, waste carpet materials, such as unused edge 
pieces, etc.. can be effectively recycled and reused without being treated as an industrial waste. 
The method of this invention is very cost-effective. 

(^Zo ) Moreover, in the practical examples described above, waste carpet materials, such as 

unused edge pieces, etc., generated from the process of manufacturing automobiles were 
effectively utilized as the raw material. However, any waste carpet materials, such as unused 
edge pieces, etc., generated from decoration and remodeling processes of residences, homes, 
offices, hotels, etc., can also be used, as long as the carpet \s made from thermoplastic 

(l^f) synthetic fibers and lined with a backing material made of a [hermoplastic synthetic resin, 
which has a !ow melting pomt and no miscibilirv' with the matrix resin of the carpet. 



4. Brief descnprion of the drawings 

Figure 1 is a schematic drawing of the cross section of a carpet. Figure 2 is an oblique 
drawing of an unused edge piece of a carpet. Figure 3 is an oblique drawing of the small chips 
obtamed through gnnding the edge piece. Figure 4 is a schematic drawmg of the cross section 
of the equipment for carpet manufacmnng. Figure 5 is a schematic drawmg of the cross 
section of a carpet lined with a backing resm prepared wiLh the method of this mvention. 

1 Carpet 

2 Carpet material 
2a Base fabnc 

2b Loop 

3 Backing material 

4 Edge piece 

5 Ground small chips 

6 Extruder 

1 1 Fibers contained 



Figure 1 Figure 2 Figure 3 




